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AMENDMENTS TO THE CLAIMS 

Please cancel claim 47- The following listing of claims replaces all prior versions and listings of 
claims in this application. 

1 . (Original) A method for converting an input optical signal from a first wavelength 
to a second wavelength using a lasing semiconductor optical amplifier (LSOA) comprising an input, a 
laser cavity with an optical path, an amplifying path connected to the input and passing through the laser 
cavity, and a laser output, comprising the steps of: 

inputting the input optical signal on the first wavelength to the input of the LSOA; 

pumping the laser cavity of the LSOA to exceed a lasing threshold for the laser cavity; 

propagating the input optical signal along the amplifying path of the LSOA; and 

in response to the input optical signal propagating along the amplifying path, outputting 
from the laser output of the LSOA an output optical signal based on the input signal and having 
the second wavelength. 

2. (Original) The method of claim 1, wherein the output optical signal is the input 
optica] signal inverted. 

3. (Original) The method of claiml, wherein the second wavelength is determined by 
an optical path length of the optical path of the laser cavity of the LSOA. 

4. (Original) The method of claim 3, wherein the optical path length and the second 
wavelength are fixed. 

5. (Original) The method of claim 3, wherein the optical path length and the second 
wavelength are variable. 

6. (Original) The method of claim 5, further comprising selecting the optical path 

length. 
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7. (Original) The method of claim 6, wherein the laser cavhy of the LSOA further 
comprises a first mirror and a second mirror, and selecting the optical path length comprising selecting a 
distance between the first and second mirrors. 

8. (Original) The method of claim 7, wherein the first mirror is a micro electro- 
mechanical system (MEMS) mirror with a variable position and selecting the distance between the first 
and second mirrors comprises selecting the position of the first mirror. 

9. (Original) The method of claim 8, wherein the laser cavity of the LSOA further 
comprises a conducting layer and selecting the position of the first mirror comprises applying a selected 
voltage between the first mirror and the conducting layer. 

10. (Original) The method of claim 6, wherein the laser cavity of the LSOA further 
comprises a tunable region with a selectable refractive index, and selecting the optical path length 
comprises selecting the refractive index of the tunable region. 

11. (Original) The method of claim 1, wherein the LSOA is a vertical lasing 
semiconductor optical amplifier (VLSOA). 

12. (Original) The method of claim 1, wherein the LSOA is a transverse lasing 
semiconductor optical amplifier (TLSOA). 

13. (Original) The method of claim 1, wherein the LSOA is a longitudinal lasing 
semiconductor optical amplifier (LLSOA). 

14. (Original) An apparatus for converting an input optical signal from a first 
wavelength to a second wavelength, comprising: 

a first lasing semiconductor optical amplifier (LSOA), comprising: 

an input for receiving the optical signal on the first wavelength; 
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a laser cavity with an optical path; 

an amplifying path connected to the input and passing through the laser cavity for 
propagating the input optical signal; 

a pump input connected to the laser cavity for receiving a pump for exceeding a 
lasing threshold for the laser cavity; and 

a laser output for outputting an intermediate optical signal in response to the 
input optical signal propagating through the amplifying path; and 

a laser output for outputting an intermediate optical signal in response to the 
input optical signal propagating through the amplifying path; and 
a second LSOA, comprising: 

an input coupled to the laser output of the first LSOA for receiving the 
intermediate optical signal from the laser output of the first LSOA; 

a laser cavity with an optical path having an optical path length; 

an amplifying path connected to the input and passing through the laser cavity for 
propagating the intermediate optical signal; 

a pump input connected to the laser cavity for receiving a pump for exceeding a 
lasing threshold for the laser cavity; and 

a laser output for outputting an output optical signal in response to the 
intermediate optical signal propagating through the amplifying path, the output optical 
signal based on the input optical signal and having the second wavelength. 

15. (Original) The apparatus of claim 14, wherein the second wavelength is determined 
by the optical path length of the laser cavity of the second LSOA. 

16. (Original) The apparatus of claim IS, wherein the optical path length of the laser 
cavity of the second LSOA and the second wavelength are fixed. 

17. (Original) The apparatus of claim IS, wherein the optical path length of the laser 
cavity of the Second LSOA and the second wavelength are variable. 
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18. (Original) The apparatus of olaim 17, wherein the laser cavity of the second LSOA 
further comprises: 

a first mirror, and 

a second mirror separated from the first mirror by the distance! the distance being 
variable. 

19. (Original) The apparatus of claim 18, wherein the first mirror is a micro electro- 
mechanical System (MEMS) mirror with a variable position. 

20. (Original) The apparatus of claim 19, wherein the laser cavity of the second LSOA 
further comprises a conducting layer for varying the position of the first mirror by applying a selected 
Voltage between the first mirror and the conducting layer. 

21. (Original) The apparatus of claim 17, wherein the laser cavity of the second LSOA 
further comprises a tunable region with a selectable refractive index. 

22. (Original) The apparatus of claim 14, wherein the first LSOA is a vertical lasing 
semiconductor Optical amplifier (VLSOA). 

23. (Original) The apparatus of claim 14, wherein the first LSOA is a transverse lasing 
semiconductor optical amplifier (TLSOA), 

24. (Original) The apparatus of claim 14, wherein the first LSOA is a longitudinal 
lasing semiconductor optical amplifier (LLSOA). 

25. (Original) A method for converting an input optical signal from a first wavelength 
to a second wavelength using a first lasing semiconductor optical amplifier (LSOA) and a second LSOA, 
each of the first and second LSOAs comprising an input, a laser cavity with an optical path having an 
optical path length, an amplifying path connected to the input and passing through the laser cavity, and a 
laser output, comprising the steps of: 



5 



PAGE 10/18 * RCVD AT 4/22/2005 12:23:58 PM [Eastern Daylight Time] * SVfcUSPTO-EFXRM/8 * DNIS:8729306 * CSID:8013281707 * DURATION (mnKS):07-28 



04/22/2005 10:25 FAX 8013281707 



WORKMAN NYDE66ER 



©011/018 



Application No. 10/017,200 

Docket No. 15436.247.38.1 

Reply to Office Action mailed November 14, 2004 

receiving the input optical signal on the first wavelength at the input of the first LSOA; 

pumping the laser cavity of the first LSOA to exceed a lading threshold for the laser 
cavhy of the first LSOA; 

propagating the input optical signal along the amplifying path of the first LSOA; 

in response to the input optical signal propagating along the amplifying path, outputting 
from the laser output of the first LSOA an intermediate optical signal; 

receiving the intermediate optical signal at the input of the second LSOA; 

pumping the laser cavity of the second LSOA to exceed a lasing threshold for the laser 
cavity of the second LSOA; 

propagating the intermediate optical signal propagating along the amplifying path, 
outputting from the laser output of the second LSOA an output optical signal, the output signal 
based on the input optical signal and having the second wavelength. 

26. (Original) The method of claim 25, wherein the second wavelength is determined 
by the optical path length of the laser cavity of the second LSOA. 

27. (Original) The method of claim 26, wherein the optical path length of the laser 
cavity of the second LSOA and the second wavelength are fixed. 

28. (Original) The method of claim 26, wherein the optical path length of the laser 
cavity of the second LSOA and the second wavelength are variable. 

29. (Original) The method of claim 28, further comprising selecting the optical path 
length of the laser cavity of the second LSOA. 

30. (Original) The method of claim 29, wherein the laser cavity of the second LSOA 
further comprises a first mirror and a second mirror, and selecting the optical path length of the laser 
cavity of the second LSOA comprises selecting a distance between the first and second mirrors. 
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31. (Original) The method of claim 30, wherein the first mirror is a micro electro- 
mechanical system (MEMS) mirror with a variable position and selecting the distance between the first 
and second minors comprises selecting the position of the first mirror. 

32. (Original) The method of claim 31, wherein the laser cavity of the second LSOA 
further comprises a conducting layer and selecting the position of the first mirror comprises applying a 
selected voltage between the first mirror and the conducting layer. 

33. (Original) The method of claim 29, wherein the laser cavity of the second LSOA 
further comprises a tunable region with a selectable refractive index, and selecting the optical path length 
of the laser cavity comprises selecting the refractive index of the tunable region, 

34. (Original) The method of claim 25, wherein the first LSOA is a vertical lasing 
semiconductor optical amplifier (VLSOA). 

35. (Original) The method of claim 25, wherein the first LSOA is a transverse lasing 
semiconductor optical amplifier (TLSOA). 

36. (Original) The method of claim 25, wherein the first LSOA is a longitudinal lasing 
semiconductor optical amplifier (LLSOA). 

37. (Original) An apparatus for converting an input optical signal from a first 
wavelength to a selected second wavelength, comprising: 

an input for receiving the input optical signal; 

a selector for directing the input optical signal to a selected one of a plurality of lasing 
semiconductor optical amplifiers (LSOA), each LSOA comprising: 

an input for receiving the input optical signal on the first wavelength; 
a laser cavity with an optical path having an optical path length; 

an amplifying path connected to the input and passing through the laser cavity for 
propagating the input optical signal; 
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a pump input connected to the laser cavity for receiving a pump for exceeding a lasing 
threshold for the laser cavity; and 

a laser output for outputting an output optical signal in response to the input optical signal 
propagating through the amplifying path, the output optical signal based on the input optical 
signal and having the second wavelength, the second wavelength being determined by the optical 
path length of the selected LSOA. 

38. (Original) An apparatus for converting an input optical signal from a first 
wavelength to a second wavelength, comprising: 

an input for receiving the input optical signal on the first wavelength; 
a laser cavity with a selectively variable optical path length; 

an amplifying path connected to the input and passing through the laser cavity for 
propagating the input optical signal; 

a pump input connected to the laser cavity for receiving a pump that exceeds a lasing 
threshold for the laser cavity; and 

a laser output for outputting an output optical signal in response to the input optical signal 
propagating through the amplifying path, the output optical signal based on the input optical 
signal and having the second wavelength, the second wavelength being determined by the optical 
path length of the laser cavity. 

39. (Original) The apparatus of claim 38, wherein the output optical signal is the input 
optical signal inverted. 

40. (Original) The apparatus of claim 3 8, wherein the laser cavity further comprises: 
a first mirror; and 

a second mirror separated from the first mirror by a distance, the distance being variable. 

41. (Original) The apparatus of claim 40, wherein the first mirror is a micro electro- 
mechanical system (MEMS) mirror with a variable position. 
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42. (Original) The apparatus of claim 41, wherein the laser cavity further comprises a 
conducting layer for varying the position of the first mirror by applying a selected voltage between the 
first mirror and the conducting layer. 

43. (Original) The apparatus of claim 38, wherein the laser cavity further comprises a 
tunable region with a selectable refractive index. 

44. (Original) An apparatus for converting an input optical signal from an original 
wavelength to a converted wavelength, comprising: 

a first output; 
a second output; 

a set input for receiving the input optical signal; 
a reset input; 

a first lasing semiconductor optical amplifier (LSOA), comprising: 

an input for receiving optical signals and connected to the set input; 

a laser cavity with an optical path having an optical path length; 

an amplifying path connected to the input and passing through the laser cavity for 
propagating the optical signals received at the input; 

a pump input connected to the laser cavity for receiving a pump for exceeding a 
lasing threshold for the laser cavity; and 

a laser output connected to the first output for outputting a first output optical 
signal on a first converted wavelength in response to the optical signals propagating 
through the amplifying path; 
a second LSOA, comprising: 

an input for receiving optical signals and coupled to the reset input and to the 
laser output of the first LSOA; 

a laser cavity with an optical path having an optical path length; 

an amplifying path connected to the input and passing through the laser cavity for 
propagating the optical signals received at the input; 
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a pump input connected to the laser cavity for receiving a pump for exceeding a 
lasing threshold for the laser cavity; and 

a laser output connected to the second output and to the input of the first LSOA 
for outputting a second output optical signal on a second converted wavelength in 
response to the optical signals propagating through the amplifying path; and 
a third LSOA, comprising: 

an input for receiving optical signals and coupled to the set input; 

a laser cavity with an optical path having an optical path length; 

an amplifying path connected to the input and passing through the laser cavity for 
propagating the optical signals received at the input; 

a pump input connected to the laser cavity for receiving a pump for exceeding a 
lasing threshold for the laser cavity; and 

a laser output connected to the rest input for outputting a third output optical 
signal in response to the optical signals propagating through the amplifying path. 

45. (Original) A method for converting an input optical signal from an original 
wavelength to a converted wavelength using a first lasing semiconductor optical amplifier (LSOA), a 
second LSOA, and a third LSOA, each of the first, second, and third LSOAs comprising an input, a laser 
cavity with an optical path having an optical path length, an amplifying path connected to the Input and 
passing through the laser cavity, and a laser output, comprising the steps of: 

receiving a second output optical signal from the laser output of the second LSOA at the 
input of the first LSOA; 

pumping the laser cavity of the first LSOA to exceed a lasing threshold for the laser 
cavity of the first LSOA; 

pumping the laser cavity of the third LSOA to exceed a lasing threshold for the laser 
cavity of the third LSOA; 

propagating the received optical signal along the amplifying path of the first LSOA; 
propagating the received optical signal along the amplifying path of the third LSOA; 
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in response to the received optical propagating along the amplifying path of the first 
LSOA, outputting from the laser output of the first LSOA a first output optical signal on a first 
converted wavelength; 

in response to the received optical signal propagating along the amplifying path of the 
third LSOA, outputting from the laser output of the third LSOA a third output optical signal; 

receiving the first output optical signal and the third output optical signal at the input of 
the second LSOA; 

pumping the laser cavity of the second LSOA to exceed a lasing threshold for the laser 
cavity of the second LSOA; 

propagating the received optical signals along the amplifying path of the second LSOA; 

and 

in response to the received optical signals propagating along the amplifying path of 
second output optical signal, the second output optical signal baaed on the Input optical signal and 
having a second converted wavelength. 

46* (Original) The apparatus of claim 45, further comprising receiving a clock input 
signal at the input of the first LSOA and the input of the third LSOA. 

47. (Cancelled) 
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